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inducing GFP expression through the addition of isopropyl-β-d-thiogalactopyranoside 7 2 (IPTG), whereas the E. coli without the addition of IPTG were obtained as negative 7 3 control (non-induced cell). The non-induced cells were cultured with 2% glucose to 7 4 inhibit leaky expression of GFP mRNA. The GFP expression was confirmed by 7 5
fluorescence microscopy using the harvested cells at 2 h after the addition of IPTG 7 6 ( Supplementary Fig. 1 ).
7
No fluorescent signal was observed in non-induced cells, even though the cells 7 8
were also transformed by pET-AcGFP (Fig. 1c) . In contrast, fluorescent signals were 7 9
clearly observed in GFP-induced cells (Fig. 1d ). This result clearly shows that 8 0 FISH-RHa-RCA specifically detected GFP mRNA molecules and not the GFP DNA in 8 1 the vector. In addition, the fluorescence signals formed spot-like shapes ( Fig. 1e) , as 8 2 observed in smFISH. 10, 11, 17 Indeed, FISH using RCA, which uses cDNA transcribed the exact number of spots was not possible in the constrained space of these cells.
Therefore, we could not compare the detection efficiency between our method and 8 8 FISH using RCA after RT. However, taken together, these results suggest that 8 9
FISH-RHa-RCA may be used as an alternative procedure to smFISH. 9 0
Next, we investigated whether FISH-RHa-RCA is applicable to Gram-positive 9 1 bacteria, which have a thick peptide glycan coat. Using Brevibacillus choshinensis 9 2 harboring a plasmid carrying the DsRed gene under control of the native P2 promoter, 9 3 we observed fluorescence from the DsRed protein starting at 12 h after the start of the contrast, the fluorescent signals from GFP mRNA in E. coli showed minimal variation 9 8 between cells (Fig. 1d) . The fluorescent signal from DsRed mRNA was first observed 9 9 12 h after culture initiation, reaching a maximum at 24 h and then decreasing ( Here we report that our method for in situ analysis of mRNA in microbes has 1 0 7
resolution high enough to detect differences in mRNA expression between individual 1 0 8 microbial cells. The use of only one detection probe decreases the cost of our method to
approximately 1/50 that of conventional smFISH. In addition, our method produces a 1 1 0 stronger signal in a shorter time than does the ClampFISH procedure, because RCP Ouroboros smFISH was developed recently for examining the expression profiles 1 2 0 of numerous genes of interest in tissue sections. 18 Similarly, our method could be 1 2 1 upgraded for use in analyzing expression profiles of multiple genes of interest in cells 1 2 2 and tissues at a lower cost than Ouroboros smFISH. We thank the members of the Okamura lab for helpful discussions. This study was shown. Scale bar, 10 µm. Each PLP position is shown in Supplementary Figs. 3-4 , and the sequences are shown 1 8 9
in Supplementary Table 1 .
Expression of GFP mRNA in E. coli
The E. coli strain BL21 (DE3) (Novagen) carrying pET-AcGFP was grown in LB 1 9 2 medium (1% tryptone, 0.5% yeast extract, 1.0% NaCl, and 50 µg/mL ampicillin) for 7 in 1.5 mL microcentrifuge tubes by centrifugation at 10 000 × g for 2 min at 4°C. Cells 2 1 7
were suspended in SAS and stored at 4°C before use. The stored cells in SAS solution (600 µL) were transferred to a 1.5 mL tube and 2 2 0 centrifuged at 20 400 × g for 1 min at 4°C to remove the SAS solution. The cell pellet incubated at room temperature for 10 min to digest the cell wall. After centrifugation at 2 2 8 same conditions to remove the lysozyme solution, the cells were washed twice with 2 2 9 300 µL of 1× phosphate-buffered saline (PBS). After centrifugation, the cells were Step (i)
Step ( 
